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Risk assessment involves the synthesis of large amounts of diverse data to arrive at a decision
concerning the plausibility and magnitude of hazards posed by environmental agents. The
NTP initiative on methodology for risk assessment has focused on the development of a
strong linkage between laboratory methods, objective analysis methods, and mechanism-
based mathematical models. Mechanism-based mathematical models are used to quantify the
sequence of events that start with chemical exposure and end with overt toxicity. Models.
whose designs are biologically based, allow researchers to link a broad array of experimental
findings in ways that are both biologically logical and useful in risk assessment for defining
dose-response relationships. making species comparisons, and assessing inter-individual
variability. Statistical and mathematical models are being developed for other NIEHS and
NTP initiatives, such as human exposure assessment, genomics and proteomics, to improve
the utility of human and animal data for use in risk assessments.

Several models are now complete and bear noting. EPA is using a model developed for
2.3,7.8-tetrachlorodibenzo-p-dioxin (TCDD, dioxin) as part of an ongoing mechanistically
based risk assessment. This model and one developed for 1,3-butadiene include the best
characterizations available for the pharmacological and biochemical effects of these
compounds. Mechanistically based models are also being developed and applied to NTP data
(e.g. naphthalene. methyleugenol. AIDS therapeutics) to provide a better means for analyzing
and interpreting bioassay results. Inclusion of physiologically based pharmacokinetic models
(PBPK) in NTP technical reports is becoming routine, and such information should give
guidance to regulatory agencies interested in extrapolation of data across species. Models are
under development for multiple cancer endpoints. developmental endpoints and reproductive
toxicity.

The NIEHS toxicokinetics faculty evaluates the appropriateness of a biologically based
pharmacokinetic models for each chemical selected for NTP study. If a credible and
potentially useful model can be constructed. then a study is designed to collect the
appropriate data. The NTP's effort in risk assessment is closely tied to its growing initiatives
in mechanism-based toxicology. This linkage provides opportunities to improve priority
setting. use mechanistic information to establish risk or safety. clarify dose-response
relationships in the "low dose" range. select the most appropriate experimental systems for
estimating risk. and develop science-based models for specific subpopulations (e.g. age,
gender. genetic predisposition. ethnicity. etc.). Information about models and projects related
to risk assessment is available at http://www.niehs.nih.gov.
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